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2. Methods and measures improvement to increase main gas pipelines hydraulic efficiency

Pedepar:

1. Inceprauifina po60Ta IPUCBAYEHA YIOCKOHAJIEHHIO METOLIB Ta 3aX0[iB MiJ|BUILIEHHS TigpaBiliyHOi €peKTUBHOCTI
MaricTpaslbHUX Ta30MPOBOIB i ra30TPaHCIIOPTHUX CUCTEM 3 BPAaXyBaHHSAM (Di3MYHUX BJIACTUBOCTEN BiKJalleHb B
IIOPOJKHYHI TPy6 Npy IJIaHYBaHHI Ta ONTUMI3allii npouecy ouniieHHsl. OTpUMaHi pe3yJbTaT [al0Th MOXKJIUBICTh
NiABUIIMTY KoeillieHT rigpaBiiuyHoi e(peKTUBHOCTI Ta 3a6€3[1eYUTH BUCOKY CTYIIiHb OUYMCTOK Ail0YMX
MaricTpasibHUX Ta30IPOBOAiB. Y pOoOOTi JOCTiIKEHO BIIJIMB (Pi3MYHUX BIACTUBOCTEN PiMH HA NTPOLEC OYMIIEHHS
MaricTpasbHUX ra3oNpOBOLIB Bif PiIMHHNX CKyIT4eHb. OTPUMaHO GOPMYILY [AJISI PO3PaxyHKY IIOIIPaBOYHOTO
KoediljieHTa, IKUI1 BpaxoBy€e PeOJIOTiuHi BJaCTUBOCTI piiuHu. 3iliICHEHO OLiHKY 3MiHU IIBUIKOCTI PpyXy OYUCHOTO
IIPUCTPOIO IIPY 3MiHi TEXHOJIOTIYHOI CXEMHU MariCTpajibHOTO ra3onposoay. [106yj0BaHO MaTeEMaTUYHY MOJIEJIb
[IPOLIECY Ha OCHOBI peasizallii AKoi BCTaHOBJIEHO 3aKOHOMIPHOCTI PyXy OYMCHOTO IPUCTPOIO IIPU 3MiHi

TEXHOJIOTIYHOI CX€MMU ra30IIPOBOy. 3allpOIIOHOBAHO AJITOPUTM IiJIBULIEHHS €(PEKTUBHOCTI OUNIIEHHS



TPYyOONPOBOLLY, 10 6a3y€eThCsl HA 3MEHILIEHH] [1IePETOKIB Yepe3 pyxoMy I'PaHULI0 TPY BUTUCHEHHI PiluHY 3
TPYOOIIPOBOY OYNCHUM IIOPUIHEM LIJISIXOM aepaliii pinuHHUX 3a6pyaHeHb. Pe3yabTaTu IPpOoBeJeHNX NOCTiIKeHb
II03BOJIMJIM BCTAHOBUTU BIUIMB [A30BOTO BMICTY PiAMHHMX CKYIIYE€Hb Ha BEJIMYMHY IIEPETOKIB y MPOCTIP 3a
nopuHeM. JIoCiIKeHO 3a1eKHICTh NPUOYTKY ra30TPAHCIIOPTHOTO MiJIIPMEMCTBA Bif] UMCJIa OUMCTOK ra30MpOBOLY
3a NeBHUN nepiog yacy. OTpMMaHO PiBHAHHA [JIg ONTUMI3aLii IepioguYHOCTI IIPOLECY OYMCTKU Ta30TPaHCIIOPTHUX

CHUCTEM 3 MEeTOI0 3a6e3MeyeHHsI MaKCUMAaJIbHOTO 3HaYeHHSI TiApaBiIiyHOi epeKTUBHOCTI.

2. The dissertation is devoted to the improvement of methods and measures to increase the hydraulic efficiency of
main gas pipelines and gas transmission systems, taking into account the physical properties of deposits in the
pipe cavity when planning and optimizing the cleaning process. The obtained results make it possible to increase
the coefficient of hydraulic efficiency and ensure a high degree of cleaning of existing main gas pipelines. The
paper considers modern methods of increasing the efficiency of pipeline transport cleaning. The most effective
method of increasing the efficiency of the pipeline is its periodic cleaning using mechanical cleaning devices. The
reasons for the decrease in efficiency are the presence of liquid in the cavity of the pipeline, which can be in two
forms - high-viscosity resin deposits and low-viscosity liquid deposits. Deposits reduce the cross-sectional area
and increase the hydraulic resistance. Regardless of the design of the treatment plant, none of them can
completely remove liquid contaminants. The causes of overflows across the moving boundary, which lead to the
deterioration of the quality of gas pipeline cleaning, are analyzed. The influence of physical properties of liquids on
the process of purification of main gas pipelines from liquid accumulations is investigated. A formula for
calculating the correction factor, which takes into account the rheological properties of the liquid. The optimal
speed of the purification device, which depends on the properties and rheology of the non-Newtonian fluid, is
determined. The estimation of speed change of the clearing device movement at change of the main gas pipeline
technological scheme is carried out. The mathematical model of process on the basis of which regularities of the
clearing device movement at change of the gas pipeline technological scheme, is established is constructed. An
algorithm has been developed and a program for calculating the degree of reduction of the piston speed
depending on the type of technological parameters and technical characteristics of the treatment device and the
pipeline has been developed. An algorithm for increasing the efficiency of pipeline cleaning is proposed, which is
based on the reduction of flows through the moving boundary when expelling liquid from the pipeline by a
cleaning piston by aeration of liquid contaminants. The influence of the gas content of liquid accumulations on the
amount of flows into the space behind the piston is established. A mathematical model of the process is
constructed, on the basis of the realization of which the regularities of pressure fluctuations in a gas - liquid
medium are established. The process of gas transmission systems cleaning with the help of cleaning pistons is
technologically complex and expensive. Therefore, when planning it is necessary to create all the conditions that
would ensure maximum cleaning efficiency and be cost-effective. Increasing the number of cleanings of gas
transmission systems increases their hydraulic efficiency, which leads to an increase in profits of gas transmission
organizations. As a result, the cost of cleaning increases, which leads to a decrease in profits of gas transmission
companies. Therefore, the number of cleanings of gas pipelines and gas transmission systems should be equal to
the optimal number of cleanings for a certain period of time. Assessment indicators of economic efficiency of
internal cavity cleaning measures of gas pipelines are analyzed. It is established that a more specific indicator of
the assessment of gas pipeline cleaning measures is the increase in the total profit of the gas transmission
company. The dependence of the profit of the gas transportation enterprise on the number of cleanings of the gas
pipeline for a certain period of time is investigated. A method for determining the optimal frequency of gas
transmission systems cleaning has been developed. A mathematical model of the process is built, on the basis of
which a transcendental equation is obtained to find the optimal number of cleanings of gas transmission systems
for a certain period of operation. A graphoanalytical method for its solution is proposed.
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